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ABSTRACT 



The Commuting Student Study consists of three phases: first. 
Patterns In University Commuting; second. The Commuting Student and 
Campus Facilities — Physical Aspects; and third, The Commuting Student 
and Campus Facilities — Behavioral Aspects . 

This report, 'Patterns in University Commuting' deals with the 
patterns of time and transportation means adopted by the students *and 
staff who commute from their residences to campus each week day. It 
als9 deals with an understanding of the time and responsibility com- 
mitments of the student body with commuting as an integral facet. The 
report, therefore, lends Itself to a review of transportation facilities 
and provisions which could assist with orderly planning as set out in 
the University Long Range Development Plan* 

The major findings of the study are as follows: 

1. With the continued growth of the city of Edmonton, and a near 
doubling of the University student enrolment since 1965, the number of 
commuting students and commuting time and distance have increased dis- 
proportionately; faculty and staff have increased similarly. 

2. There is a decided trend towards use of public transportation 
for both students and staff. The use of the automobile continues to be » 
important. 

3. Through good use of parking re^^alatlons and parking fees the 
University has satisfied the vast majority of campus parkers with an 
increase in parking stalls of only 23.8% in the past five years. It 



would, therefore, appear that the University is not going to have nor 
need the vast quantities of parking stock shown in the Long Range 
Development Plan. 

4. The number of students holding part-time jobs and the number 
of students with families to care for has increased. This study, 
therefore, finds increased time and responsibility pressures on students 
in an accelerating urban environment. 

5. The University is well used in the evenings with 75% of the 
day-time population of students and staff returning to campus at least 
once per week In the evenings. 

In conclusion, the above study findings suggest some important 
trends for consideration by the University in Implementing the Long 
Range Development Plan. ► • 
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THE COMMUTING STUDENT STUDY 1970--71 

INTRODUCTION * *^ 

The Commuting Student Study was initiated by the Office of 
Institutional Research and Planning in answer to a need that became 
apparent after the development of the Long Range Development Plan by 
the University of Alberta, October, 1970. 

In essence, the Long Range Development Plan outlines a frame- 
work to house an urban University of 30,000 students, presenting an 
obvious contrast to the previous target planning figure of 18,000 
students. The Office of Institutional Research and Planning, therefore, 
has undertaken a series of studies to determine the needs of the com- 
routing student, defined as any student who lives off campus and commutes 
to University. The data in these studies is from an exhaustive series 
of questionnaires completed by both students and staff during the 
1970-71 academic year. The study's historical basis is a project run 
in 1965-66, by the Campus Development Office, and repeated for the 
1966-67 and 1967-68 sessions. 

In essence, there are three studies. Study I, "Patterns in 
University Commuting", deals with the time and means patterns adopted 
by the students and staff who commute to and from campus each week day. 
Essentially this is a campus transportation study, complete with a time 
and responsibility overview of the average student. 

Study II, "The Commuting Student and Campus Facilities - Physical 
Aspects", deals with student reaction to and need for present and future 
campus space facilities and services. In the sense that development of 



formal education space is coordinated with a reliable building planning 
system, Study II is directed at Informal space available to the stu~ 
dent. Student study space, food facilities space, lounging and recrea- 
tional space^ service and commercial space are studied in detail. 

Study Illy "The Commuting Student and Campus Facilities - 
Behavioral Aspects", focuses on the student as a person and his rela- 
tionship to the academic environment. One can assume that while certain 
physical aspects of this campus may help the student achieve a sense 
of well-being, other facilities may achieve the opposite effect. In 
addition, there are variables other than physical facilities which 
affect the student's satisfaction with campus life (e.g., his marital 
status, support of a family, outside work, living at home, etc.): 
these particular variables were studied in one of the questionnaires 
developed by the Office of Institutional Research and Planning. 

In general, the three studies consist of the highlights of the 
material covered for each subject area of study. In all cases, 
although the current and past situations make up the bulk of research- 
able material, some reliable patterns and trends are indicated. It 
is, therefore, envisaged that the study in total will be an aid in 
present and future campus planning. 

Regarding Study I, "Patterns in University Commuting": in 
September, 1970, as part of the student registration procedure, 95% of 
the students on campus completed a Transportation Questionnaire designed 
by the Office of Institutional Research and Planning. A question- 
naire Is appended to this report. These questionnaires were then 



3 

coded with Metropolitan Edsionton Transportation Study (METS) zone 
codes, describing the students' city locations according to address. . 
After debugging and clarification, they were processed by the Office 
of Administrative Data Processing. In the attempt to obtain a compre- 
hensive University transportation pattern, a similar questionnaire was 
completed by 62% of -the faculty and staff. This latter information 
was handled in a manner identical to that described for the students* 
information. 

Upon completion of' key punching, the information was transferred 
to tape and an exhaustive series of computer analyses were performed 
by the Offices of Institutional Research and Planning and Administrative 
Data Processing. The results of these analyses have been reduced to 
form the main body of this first report. 

Midway through the autumn of 1970, the Students' Union and the 
Edmonton Transit System approached the administration regarding a 
campus bus study in which the University decided to participate. 
Personnel from the Office of Institutional Research and Planning joined 
a small planning group from the City Transit Office to handle a study 
which took place in the week of November 23-27, 1970. Once again, 
based upon the factual data coll^^cced in the study, a thorough analysis 
was performed by the City Transit Planners, and passed on to the 
Office of Institutional Research and Planning. The results of this 
analysis comprises Section IV of this report, "City - University Joint 
Bus Study". 

O The overall purpose of this report is to present reliable 
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information upon which the orderly development of campus and city 
transportation can be based. A further purpose of this report is to 
present an initial 'time and responsibility' picture of the students 
surveyed. Reports II and III in the commuting student series will 
have much more on this question. This report, "Patterns in University 
Commuting", consists of four sections. 

Section I, University Population and Transportation Trends is 
that section of the report that looks at the University of Alberta 
growth and transport patterns in total. Because certain of the data 
has been collected on a uniform basis over five years, it was possible 
to perform computer projections on future University populations, and 
their home location by areas of the city. From these rough estimates 
and transport trends, it is possible to get some good idea of future 
transportation demand distribution. For 1970-71, it has been possible 
to ::ompare a drawing of the city distribution of bus riders (and auto 
drivers) to r.stablished bus routes. Travel time is also presented. 

Also, with regard to the University of Alberta parking stock 
and auto registration, the five-year trend is shown. This section of 
the report, therefore, is a summary of people and transportation more 
readily suitable for campus planning purposes. 

Section II presents Student Transportation Questionnaire results, 
both the straight questionnaire tabulation and resulting analyses of 
the data. Also, the student time and responsibility picture is 
presented. 
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Section III deals with Faculty and Staff Transportation Question- 
-naire results, which serves to round out the study of all University 
commuters. 

Section IV of the report, "City-University Joint Bus Study" 
presents the description and result of an on-campus bus study in the 
last week of November, 1970. The purpose of the study was to ascertain 
the adequacy of the bus service with respect to the University's needs. 
As the bus study results are very real and tie-in closely with ques- 
tionnaire results, the field study lends credibility to the overall 
study's usefulness to orderly planning. 



SECTION I 

UNIVERSITY POPULATION AND TRANSPORTATION TRENDS 

The purpose of this section of the report is to bring together 
the student and staff transportation survey results of past and present 
years in order to highlight transportation patterns and trends. As 
such, this portion of the report will deal with historical and pro- 
jected University of Alberta student enrolment, staff employment, and 
city population areas of residence; student and staff transportation 
modes with 1970-71 city distribution for car and hn^ users, travel 
time and historic parking stock and auto registrations. As much of the 
information to be presented in this section of the report is an accurate 
record of the past, and as full-time day winter session student projec- 
tions represent the official University of Alberta guidelines; the 
trends herein presented will be most relevant for future campus planning. 

I. HISTORY 

1. Student Enrolment 

Graph I, historic student enrolment depicts the very rapid growth 
of the University of Alberta student body since the late 1950' s. When 
it is recalled that the realistic enrolment limit was once to have been 
6,000 students, the growth that has occurred is truly phenomenal. 

From a handful of the original campus buildings situated in a sub- 
urban location prior to the second war, the University has grown to an 
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urtian multl-verslty like a city withia a city consisting of over fifty- 
five major buildings containing 4,000,000 net usable square feet of 
space. The result has been that the Univerj?,ity of Alberta generates 
as much traffic and movement of people as did downtown Edmonton in the 
late 1950' s. It therefore follows that Graph I, in a sense, represents 
the growth of the University's student body as the prime contributer to 
a changing, extensive and complex city development. Please note that 
the student enrolment from 1965-66 on Graph I also shows the part-time 
day winter session students who also make daily use of the University 
facilities. These students y and the demand they make on University 
facilities must also be acknowledged in transportation planning. It 
is interesting to note the "ripple" in the growth created by the return 
of World War II veterans in the 1945 to 1952 period. 

2. Staff Employment 

In a compatible manner to Graph I, Graph 11, historic staff 
employment, shovs the corresponding increase in University of Alberta 
staff that was necessary to keep pace with the academic and supportive 
staff services rendered the students. By way of clarification, staff 
for 1970-71 includes over 2,000 academic teaching and non- teaching staff 
distributed over 12 faculties, 5 schools and the administration and 
over 3,700 non-academic staff supporting the above 18 units and entering 
into every possible phase of the overall operation from running the 
plant twenty-four hours a day to housing and catering. 
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TABLE I 



COMMUTER SURVEY 1970-1971 
RECORD OF UNIVERSITY OF ALBERTA 
STAFF FOR TRANSPORTATION PLANNING 



ACADEMIC YEAR 


FULL-TIME 
STAFF 


PART-TIME 
STAFF (FTE)* 


TOTAL FTE* 
STAFF 


1965-1966 


2,497 


996 


3,493 


1966-1967 


2,915 


885 


3,800 


1967-1968 


3,346 


881 


4,227 


1968-1969 


3,880 


929 


4,809 


1969-1970 


4,484 


1,110 


5,594 


1970-1971 


4,778 


944 


5,722 



*P lease Note: All students have been eliminated from 
the Full-Time Equivalent (FTE) of the part-time staff 
to avoid any duplication. 
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Because students irre employed as graduate assistants or other 
.part-time help their XHJill-time equivalent of the non-student part-time 
staff has been identified to avoic duplication in planning. Table I 
summarizes the recent full-time and part-time staff members for 
transportation planning. 

II. ORIGINS OF STUDENTS AND STAFF 

City Population Areas 

For the purpose of campus transportation planning the city of 
Edmonton has been divided into six population areas. These areas were 
defined by Associated Engineering Services Limited in the University 
of Alberta Traffic and Parking Study completed in September, 1966. 
Their figure 6, which follows, best shows the population area definition. 

2. Population Dis tributions 

Current students and staff havtv been assigned to a city popula- 
tion area according to their residence address in order to correspond 
with past campus transportation studies. And from historic and pro- 
jected student enrolment and staff employment, estimates have been made 
of future residences of University people. 

Prior to commenting upon the population estimates shown in 
Tables II» 111$ and IV, several points of clarification are in order. 

Firstly, the full-time student population distribution and the 
total column figures appearing for 1965 to 1970 inclusive are actual. 
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TABLE II 

FULL TIME STUDENT FOFULATIOt] DISTRIBUTION 



YEAR 



AREA 





1 


lA 


2 


3 


4 


5^ 


TOTAL 


65 


1522 


401 


1722 


1833 


12J/7 


3508 


10233 


66 


1798 


54 0 


2124 


2111 


L431 


3461 


11465 


67 


2026 


643 


2513 


2522 


1713 


3574 


12991 


68 


2im3 


791 


2995 


2965 


1919 


3833 


14 9 4 6 


6G 


2771 ^^922 


34 3 3 


3369 


2150 


3907 


166 32 


70 


3114 *105 2 


3866 


3775 


2362 


4168 


18 3 37 


71 


3371 


1167 


4241 


4109 


2 569 


42 22 


19679 


72 


3606 


1266 


4563 


4 4 01 


2730 


4269 


208 35 


73 


3784 


1344 


4810 


4622 


2848 


4260 


21668 


74 


3967 


1 4 2 3 


5062- 


4848 


2971 


4269 


22540 


1 c 
/ o 


4037 


1460 


5169 


49 3 7 


3011 


4173 


O O 1 O T 

2 2 7 8 7 


76 


4119 


1501 


5290 


5041 


30f,l 


4105 


23117 


77 


4167 


1528 


5366 


5102 


30136 


4017 


23266 


78 


4314 


1591 


5566 


528 2 


3185 


4032 


23970 


79 


4412 


1635 


5705 


5405 


3249 


4011 


24417 


80 


4502 


1676 


5832 


5517 


3307 


3988 


24822 




PART 


TIME 


DAY WINTER SESSION STUDENTS 





61 


119 


71 


1270 


62 


354 


72 


1377 


63 


447 


73 


148 4 




554 


7 4 


1590 


65 


618 


75 


1G97 


66 


740 


76 


1804 


67 


084 


77 


1911 


68 


926 


78 


2017 


6 9 


1002 


79 


2124 


7 0 ; 


1183 


80 


2231 



UNIVERSITY STUDENT POPULATION DISTRIBUTION 



YEAR 



AREA 





1 


lA 


2 


3 


4 


5 


TOTAL 


65 


1614 ' 


42 5 . 


18^6 


1944 


1322 


3720 


10851 


66 


1914 


5 75 


2261 


2 24 7 


1523 


3684 


12204 


67 


2164 


687 


26C' 4 


2694 


1830 


3817 


13876 


68 


2 5^5 5 


8 40 


3181 


3149 


2038 


4071 


15874 


69 


2938 


978 


3640 


3572 


2279 


4227 


17 6 3 4 


70 


3315 


1120 


4115 


4019 


2514 


4437 


1 9 5 2 0 


71 


3588 


1243 


4514 


4 37 5 


2735 


449 4 


20949 


7 2 


3 84 5 


1350 


4854 


4692 


2910 


4551 


22212 


73 


4 04 3 


1436 


5139 


4938 


3043 


4 5 52 


23151 


74 


4246 


1523 


5419 


"5190 


3181 


4570 


24129 


75 


43 37 


1569 


5554 


5305 


3235 


44 8 3 


24483 


76 


4441 


1619 


5703 


54 3 4 


3300 


4425 


24922 


77 


4510 


1654 


5807 


5521 


3340 


4347 


25179 


78 


4677 


1724 


6034 


5727 


3453 


4372 


25987 


79 


4796 


1777 


6202 


5875 


3532 


4360 


26542 


80 


4907 


1827 


6356 


6013 


3605 


4346 


27054 
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TABLE III 

UNIVERSITY STAFF POPULATION DISTRIBUTION 



YEAR AREA 





1 


lA 


2 


3 


4 


5 


TOTAL 


65 


573 


1U9 


636 


mo 


7 30 


665 


349 3 


66 


656 


167 


82U 


806 


763 


584 


3800 


67 


7U0 


205 


833 


952 


959 


649 


4338 


68 


824 


236 


906 


1069 


109 7 


662 


4 79 4 


69 


907 


267 


979 


1187 


1235 


♦ 675 


5250 


70 


991 


29 9 


1039 


1310 


1384 


699 


5722 


71 


1102 


336 


1153 


1U58 


1548 


720 


6317 


72 


1191 


369 


1232 


1583 


1695 


736 


6806 


73 


1281 


U02 


1311 


1709 


1B42 


751 


7296 


7U 


1371 


U35 


1390 


1834 


1989 


766 


7785 


75 


1460 


468 


1U68 


1960 


2136 


781 


8273 


76 


1550 


501 


15U6 


2086 


2283 


796 


8762 


7 7 


1639 


535 


1625 


2211 


2431 


811 


9252 


78 


1729 


567 


1703 


2337 


2578 


826 


9740 


79 


1819 


600 


1782 


2463 


2725 


841 


10230 


80 


1908 


633 


1860 


258G 


2872 


855 


10717 
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while the 1971 to 1980 figures were taken from Institutional Research 
and Planning study "Preliminary Enrolment Projection to the Year 1976- 
1977" dated February 19, 1971. These University enrolment totals have 
then been prorated into the aforementioned population zones. The 
part-tirae day winter session student projection is new, however, and 
has also been prorated in the same manner as the full-time student 
population distribution to obtain the University student population 
distribution. 

Staff population has been distributed in a somewhat fsimilar 
manner to full-time student population distribution with one major dif- 
ference. Although totals for 1965 to 1970 inclusive are actual, the 
1971 to 1980 projection is simply a linear regression projection of 
historical data. Again total staff have been distributed into popula- 
tion areas in keeping with information from previous transportation 
studies . 

Turning again to the University population distribution Tables II, 
III, and IV the following trends and observations are presented. 

First, with respect to the full-time student population distribu- 
tion areas 1 through 5 have grown 105%, 162%, 125%, 106%, 89% and 19% 
respectively during the period 1965-66 to 1970-71, as recorded by 
Institutional Research and Planning. Based upon this growth record 
figures have been projected to 1980 by least-squares analysis. One 
oddity in this method of approximation is that fjtudent numbers in 
population areas 1, lA, 2, 3, and 4 are growing much faster than the 
campus population area 5, which after 1974 shows a population decline. 
This one result may appear erroneous to some degree, yet recorded growth 
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in area 5 from 1965-66 to 1970-71 has not been spectacular. 

Quite obviously there are many imponderables inherent in the 
projections that only time will answer. The effect of University of 
Alberta housing policy and South Garneau high-rise intensification 
(affecting population area 5) , the proposed new Mill Woods city develop- 
ment (affecting population area 3), and Athabasca University (affecting 
all population areas) are just three variables which challenge the effec- 
tiveness of this particular prediction. By way of clarification on the 
University of Alberta housing situation/ campus housing will increase 
in 1972 by 1,000 student places with the completion of the 112th Street 
Students* Union Housing project (affecting population area 5). Moreover, 
as soon as money is available a start will be made at Michener Park to 
increase married student housing by 730 student places (affecting 
population area 4) « 

Nevertheless the trend clearly demonstrates that student accom- 
modation has largely been satisfied in population areas other than in 
the immediate campus pouulation area 5« This naturally has resulted in 
more commuting students. 

The staff population distribution staff in population areas 1 

i 

through 5 have increased' 73%, 101%, 63%, 77%, 90% and 5% respectively 
as recorded by Institutional Research and Planting from 1965-66 to 
1970-71. On the basis of this record growth will likely be as shown 
in Table III with the obvious exceptions of major new developments 
which are impossible to predict. 

O 
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In a fashion similar to the student population result the popula- 
tion areas other than the immediate campus (population area 5) show the 
greatest growth ir staff numbers, again resulting in increased staff 
commuting. In the case of both students and staff, population distri- 
bution projections are cons:*derably changed from those projected in 
past campus transportation studies. 

III. TRAVEL MODES 

From the past growth of University students and staff, and from 
population projections, it is possible to see where the future University 
users will come from; subject to obvious assumptions. Moreover, when 
the population trends are compared to the five-year travel mode trends. 
Tables V and VI, it is possible to predict not only where University 
people will come from, but by what mode of transportation. 

Naturally the introduction of a major new alternate mode could 
substantially change the picture. 

1. Students 

Table V, Student Travel Modes, shows a five-year percentage use 
decline in auto driver, car pool and '.Ik modes of travel. Conversely, 
It shows a very significant percentage Increase in bus mode of travel. 
In every case, because student enrolment at the University of Alberta 
has almost doubled from 1965 to 1970, the absolute numbers of student 
users of all modes has Increased. 
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2. Staf f 

Table VI, Faculty and Staff Travel Modes, shows that the auto 
dri/er five-year trend is to a decreased percentage share of overall 
staff transport. However, car pool is increasing. Passenger drop-off 
which decreased in 1966-67 from an initial high in 1965-66 has now 
reversed the trend and is again on the increase. The bus mode shows 
consistent increase since 1965-66, and the mode "other" (such as 
bicycle) has increased slightly. The walk mode, which decreased in 
1966-67 from an initial high in 1965-66 has now reversed the percentage 
trend and has regained its original importance. 

In all cases, because staff has increased in numbers by 64% 
from 1965 to 1970, absolute numbers of staff users of all modes has 
increased. 

Concluding staff transportation mode use trends, Table VII shows 
that when a 100% staff universe is inferred from the 1970-71 questionnaire 
results (a 61.6% return was experienced) that the auto driver mode 
decreases its share of overall staff transportation by 2.3% while bus 
increases by 1.7%. Car pool and drop-off would each have a 0.4% and a 
0.5% increase respectively. These additional results are quite signifi- 
cant as a further clarification of bus and car use trends for planniag 
purposes . 

3. Student and Staff Auto Driver and Bus Origins 1970-71 

Drawing Number I (Reference Page 24) shows the current city 
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distribution of student and staff bus and auto driver mode users. This 
information has been gleaned from the transportation survey 1970-71 in 
a manner compatible with previous studies and is known to be reliable 
information. 

Because of the bimodal nature of many student and staff trans- 
port patterns, however, seasonal or daily weather changes, dual purpose 
trips (e.g., shopping trips), combined with a university trip or other 
situations can precipitate mode use shifts. Many of the thousands of 
University people not currently represented on the drawing, such as 
walkers, may in fact have occasion to use the bus or auto driver trans- 
port modes. For this reason increased or decreased bus or aut(' driver 
users from any METS zone is possible and the drawing therefore should 
be viewed as the normal base transportation pattern for planning 
purposes 1970-71. 

In keeping with the previous population distribution. Tables II 
and III> the drawing shovrs medium to high mode use densities in certain 
METS zones well removed from the campus. 

St. Albert and Sherwo Park are examples of outlying subdivisions 
which are becoming increasingly important to the University of Alberta 
students and staff. The medium to high densities on the north side of 
the river also have come to repret^ent lengthy trips to the University. 

One point generally evident from the drawing is that in outlying 
city areas car use often exceeds bus use. However, in many city areas 
close to bus routes, bus use is very substantial, even in METS zones 
quite disti/nt to the University. 

O 

ERLC 



25 

4. City Transit Routes 

Drawing Number II, the November, 1970, Edmonton Transit System 
Bus routes plan Is Included In order that Drawing I University bus and 
car densities can be compared to It. Essentially such a comparison 
showr> how bus population densities relate to bus routes In order that 
factors Influencing mode choice can be ascertained. 

In short, an examination of the two drawings shows that a west- 
end bus to the University via Quesnell Bridge may have merit. Also 
that more direct bus service to the University from southwest Edmonton 
seems to have comparable merit. And lastly, that a bus route from 
118th Avenue and 127th Street utilizing 116th Street and Victoria Park 
Road to the University of Alberta may have merit. 

IV. TRAVEL TIME 

Table VIII, Residence to Campus Travel Time, displays the ques- 
tionnaire results on car and bus travel time to campus for both stu- 
dents and staff. You will note in examining the Table that figures 
are cumulative adjusted frequency given In per cent. Thus, for 
example, 61.8% of the University of Alberta staff In the survey answer- 
ing the travel time question say they take fifteen minutes or less to 
come to campus from their residence by car. 

From the figures for the car mode of travel it is noted that 
for the first five minutes of travel time (presumably for those whose 
residence is close to campus) proportionately more students than staff 
report commuting. 
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Regarding the bus mode of travel, when travel time Is one-third 
of an hour or less (^=20 minutes) proportionately more students than 
staff report commuting. This suggests three pos'sible causes. First, 
that students reside closer to campus than the staff. Second, that 
students may reside cloche; to actual bus routes; or third that the por- 
tion of the University of Alberta freshman students from out of town 
who as of September, 1970, had little or no bus riding experience tended 
to underestimate travel time. 

For the time betw.een one-third and two- thirds of an hour (between 
21 and 40 minutes) bus travel time Is proportionately more for staff than 
students. This suggests staff tend to live further away and/or students 
may refiide some distance from the actual bus routes and possibly re- 
qud.re a bus transfer on their journey to campus.. And, for the final 
one-third of an hour (between 41 and 60 minutes) both student and staff 
are proportionately equal with respect to travel time. 

However, of quite some significance is that the survey shows 
35.3% of the students and 36.1% of the staff using bus travel estimate 
times in excess of forty-five minutes one way, which Implies a time 
expenditure of one and one-half hours per day or seven and one-half 
hours per five-day week. Obviously this represents a large consump- 
tion of the time available to students and staff. 

With regard to the average travel times from survey results stu- 
dent mean car travel time was 19.1 minutes while staff was 16.6 
minutes. In the case of bus, however, closer agreement was obtained 
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with students and staff reporting a mean travel time to campus of 44.3 
and 45.6 minutes respectively. 

In conclusion, from a travel time point of view car requires 
less reported travel time expenditure than bus. The transportation 
survey information, however, shows that on's^'ch a technical point as 
travel time, much further study would be required for concrete results. 

V. CAMPUS PARKING 

1. Parking Stock 

Table IX shows the historic record of the University of Alborta 
parking stock of stalls, and shows thr.t there has been only a 23.8% 
increase in stalls from August, 1965, to March, 1971. This is largely 
due to a very extensive building coPiStruction program using up the 
parking space. There has, however, been a considerable upgrading of 
stall quality in this time, particularly with the addition of Car Parks 
1 and 2. It is anticipated that the full occupancy of Car Park 2, in 
June or July, 1971, adding 600 stalls (250 stalls are already in use 
and included in the March, 1971, stall count of 5,162) will more than 
offset anticipated losses of stalls through construction of new 
buildings. Parking stock should number 5,500 stalls by September, 
1971. 



2. Auto Registrations 

Table X shows historic auto registrations (1958 to 1965) and 
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parking permit holders (1967 to 1970). Prior to and Including 1965-66 
students completer^ an automobile registration card at the time of 
registration and as such there were In 1965-66, for example, 5,300 auto- 
mobiles for potential student use. However, only 4,000 students 
actually presented themselves to the parking office staff to fully 
register legally owned vehicles and obtained a parking permit. 

Then In 1968-69 the parking charges and system of permitting 
changed at the University which reduced student parking permit holders. 
In 1970-71 there were 3,872 student applicants for parking permits, 
with 2,570 permits Issued. As Is more fully dlscusfiied In Section II 
of this report, however, student parking stalls at $36.00 per year at 
Corbett Hall were available all academic year with no buyers. 

With reference to the utilization of parking stock, please note 
that In 1971, 5,325 parking permit holders used 4,795 parking stalls 
(Reference Table IX, 2,481 + 2,314 « 4,795 stalls) representing an 
oversell of 10%. 



TABLE X 

UNIVERSITY OF ALBERTA HISTORIC AUTO REGISTRATIONS 



ACADEMIC YEAR 


FACULTY AND 
STAFF 


STUDENTS 


TOTAL 


1958 - 


1959 


650 


1,150 


1,800 


1959 - 


1960 


800 


1,350 


2,150 


1960 - 


1961 


1,180 


1,700 


2,880 


1961 - 


1962 


1,300 


2,225 


3,525 


1962 - 


1963 


1,500 


3,200 


4,700 


1963 - 


1964 


1,737 


4,800 


6,537 


1964 - 


1965 


2,300 


5,200 


7,500 


1965 - 


1966 


2,544 


5,300 


7,844 


NOTE: 


From this point on figures are 


report- 




ed as parking permit holders. 




1967 - 


1968 






4,641 


1968 - 


1969 






4,636 


1969 - 


1970 


■ 2,464 


2,287 


4,751 


1970 - 


1971 


2,755 


2,570 


5,325 



SECTION II 



STUDENT TRANSPORTATION QUESTIONNAIRE RESULTS 

The purpose of this section of the report is to summarize the 
results of the September , 1970, Student Transportation Questionnaire • 
As such, the student transportation situation as well as responsibility 
levels and the student time picture will be presented. 

I. COMMUTING DISTANCES 

The Coiranuting Student Study 1970-71, when compared to transpor- 
tation studies of previous years, has proven conclusively that the 
increased growth of the student body and of metropolitan Edmonton has 
greatly increased commuting distances to the University for many 
students. For example, from 1965-66 to the present time, the nximber 
of students coming to the University from outside the city of Edmonton 
proper (Rural Route 1 through 8, all provincial highways into the city, 
Sherwood Park, and St. Albert) has increased by 225 per cent for car 
transportation and 400 per cent for bus transportation. In the same 
period of time, further development of new city peripheral neighbor- 
hoods (e.g., Aspen Gardens, Lansdowne, Petrolia, Duggan, Steele Heights, 
Dickensf ield, etc.) which are now generating University students has 
increased commuting distances. 

Commensurate with the increases mentioned above, long established 
neighborhoods in the city of Edmonton continue to generate or contain 
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large numbers of commuting students. It is safe, therefore, to con- 
clude commuting distances have increased, and in keeping with increased 
city traffic flows, have significantly increased the amount of time a 
student must travel to and from home to University each day. 

Please note that Drawing I of Section I of this report shows 
the student and staff auto driver and bus mode distribution throughout 
the city. 

II. SUMMARY OF FIRST RUN QUESTIONNAIRE RESULTS 

Since the results from Questions 3, 5, 7, 9, 10 and 11 from the 
Transportation Questionnaire lend themselves to straight forward report- 
ing, this section of the report summarizes them. In the discussions 
which follow reference will be made to these results. 

III. TTi ^S TRAVEL 

With respect to student time of travel. Tables I, II ard Graph I 
depict the student time plans as given in the transportation question- 
naire. Generally campus arrivals and departures are geared to University 
lecture and laboratory schedules with the morning arrivals representing 
the greater peak hour transport demand. Week-day student departures 
from campus which occur from noon on indicate early completion of 
classes by students many of whom then journey to a part-time job. Friday 
afternoon indicates the slightly different departure pattern once again 
because of atudent part-time jobs and weekend plans. 



II. SUMMARY OF FIRST RUN QUESTIONNAIRE RESULTS 



QUESTION 3 

Is your Edmonton area address your parent's or guardian's address? 

Yes ~ 6,298 students or 33.8% 
No ~ 11,989 students or 64.4% 
No Answer — 334 students or 1.8% 

TOTAL SURVEY 18,621 students or 100.0% 



QUESTION 5 

Do you own a car? 

Yes — 7,119 students or 38.2% 
No ~ 11,137 students or 59.8% 
No Answer — 365 students or 2.0% 



TOTAL SURVEY 18,6i21 students or 100.0% 



QUESTION 7 

How often will you return to campus in the evenings? 

Relative 
Frequency % 



1. 


Less than once a month 


1,341 


Students 


7.2% 


2. 


Less than once a week 


1,629 


Stud ents 


8.7% 


3. 


About once a week 


3,778 


Students 


20.3% 


4. 


Twice a week 


3,893 


Students 


20.9% 


5. 


Three times a week 


2,915 


Students 


15.7% 


6. 


More than three times a week 


3,944 


Students 


21.2% 


7. 


No answer givei? 


1,121 


Students 


6.0% 



18,621 



QUESTION 9 

Do you (or will you) have a job in addition to attending University? 

Yes — 4,746 students or 25.5% 

No — 8,775 students or 47.1% 

Don't Know Yet — 5,057 students or 27.2% 

No Answer — 43 students or 0.2% 



TOTAL SURVEY 18,621 students or 100.0% 



QUESTION 10 (b) 

Is your job located on or off campus? 

On Campus — 1,246 students or 23.1% 

Off Campus — 4,096 students or 75.9% 

Both On and Off Campus ct ^ j ^ -i m 

, ir-i m J J \ — 51 students or 1.0% 
(Chiefly Taxi Drivers) 

TOTAL SURVEY 5,393 students or 100.0% 



question: 10 (c) 

The geographical areas off campus where students work? 

26.5% 
29.8% 
31.0% 
8.5% 
4.2% 



TOTAL SURVEY 4,051 students or 100.0% 



1. 


Central Business District (downtown) 


1,074 


students 


or 


2. 


North side Edmonton except downtown ^ ' 


1,207 


students 


or 


3. 


South side Edmonton 


1,256 


students 


or 


4. 


Outside of Metro Edmonton 


345 


students 


or 


5. 


In many areas (chiefly taxi drivers) 


169 


students 


or 



QUESTION 11 (a) 

Do you have children? 



ERIC 



No ~ 


16 


,305 


students 


or 


87.6% 


1 child — 


1 


,055 


students 


or 


5.7% 


2 children — 




660 


students 


or 


3.5% 


3 children — 




340 


students 


or 


1.8% 


4 or more children — 




261 


students 


or 


1.4% 


TOTAL SURVEY 


18 


,621 


students 


or 


100.0% 



QUESTION 11 (b) 



If you have pre-school children who takes care of .them? 



1. 


A paid babysitter 


512 


students 


or 


32.1% 


2. 


A Day Care Center 


87 


students 


or 


5.5% 


3. 


A Play or Nursing School 


75 


students 


or 


4.7% 


4. 


A friend or relative 


118 


students 


or 


7.4% 


5. 


Wife or husband 


780 


students 


or 


49.0% 


6. 


Other 


21 


students 


or 


1.3% 




TOTAL SURVEY 


1,593 


students 


or 


100.0% 



DESCRIPTION OF THOSE STUDENTS WHO USE 
MORE THAN ONE METHOD OF CHILD CARE 



TYPE OF CHILD CARE 


CARE 1 


CARE 2 


CARE 3 


CARE 4 


1. 


A Paid Babysitter 


512 


1 






2. 


A Day Care Center 


87 


5 






3. 


A Play or Nursery School 


75 


25 






4. 


A Friend or Relative 


118 


14 


1 




5. 


Wife or Husband 


780 


66 


10 


1 


6. 


Other 


21 


3 


1 


1 


TOTAL SURVEY 


1,593 


114 


12 


2 



Care 2 + 3 + 4 as a Percentage of Care 1 « 8.04% 
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IV.. TRAVEL MODES 

Table III summarizes the questionnaire results for student travel 
mode use. It Is also a summary of the student travel mode use histograms 
which follow gi>/ing a picture of what the use pattern of a given mode 
of transportation is like. Thus, for example, although the auto driver 
histogram shows 999 students using the mode 50% of the time, as actually 
reported by the students. Table III shows this as the equivalent of 500 
students using the mode all the time. Of particular note. Table III 
shows that 76% of student surveyed use their respective mode 100% of 
the time thus leaving only 24% using a combination of modes of transpor- 
tation to the University. Car pools, drop-off and such others as 
bicycles and hitch-hiking appear to be the students' second or third 
choice in transport mode. The walk modal time is the firmest mode 
with respect to the 100% usage factor and reflects the 2,000 plus stu- 
dents living in university residences. Walking, however, does have a 
unique constraint at the Edmonton campus du' much of the year since 
winter temperatures render walking impractical. This constraint appears 
to be about a one mile walk, with the exception of a few hardy students 
who are known to walk over the high level bridge even on cold winter 
days. Note, the geographical area from which students walk is indicated 
on Drawing I, Section I. Clearly the continued availability of con- 
venient student rooming housing and increased university residence and 
high rise apartment developments will influence the number of students 
who choose to walk. It is, in fact, university residence and high rise 
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THE COMMUTING STUDENT STUDY 
1970/1971 

FREQUENCY DISTRIBUTION OF 
STUDENT AUTOMOBILE DRIVERS 
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THE COMMUTING STUDENT STUDY 
1970/1971 

FREQUENCY DISTRIBUTION OF 
STUDENTS WHO RIDE THE BUS TO CAMPUS 
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THE COMMUTING STUDENT STUDY 
1970/1971 

FREQUENCY DISTRIBUTION OF 
STUDENTS WHO WALK TO CAMPUS 
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THE COMMUTING STUDENT STUDY 
1970/1971 

FREQUENCY DISTRIBUTION OF 
CAR POOL RIDERS 
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THE COMMUTING STUDENT STUDY 
1970/1971 

FREQUENCY DISTRIBUTION OF 
DROP-OFF STUDENT PASSENGERS 
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development which has offset the loss of over 500 student accommodation 
places in North Garneau. 

With regard to auto drivers, although 7,119 students indicated 
they own autos only 6,255 students reported they drive to campus, 
made up of 3,880 and 2,375 students full-time and part-time respec- 
tively. The full-time equivalent auto driver mode use is 4,959 
students. These figures, coupled with the fact that many students 
borrow or use friends' or relatives' cars, tend to indicate that there 
are considerations in addition to parking such as traffic congestion 
and economics that are influencing auto use. 

This argument is further strengthened by an incident in the fall 
of 1970. Subsequent to the first and major allocation of student park- 
ing stalls, a letter was sent to 1,200 unsuccessful student parking 
permit applicants offering stalls at the sovith power plant and Corbett 
Hall. This offer generated a response of only 50 individuals. Clearly 
the campus geographic location, coupled with the parking charge, did 
not appeal to the above applicants. Further, in the spring of 1971, 
Corbett Hall parking stalls were still available to students. 

It is of interest to note that the average year and estimated 
value of student owned automobiles is 1S65 and $1,343 respectively. 
Although the modal year'^was 1969 with 808 student-owned vehicles 
reported. Additionally, mode reported value of student vehicles was 
$2,000 with 524 student responses thus indicating that the student owned 
car fleet is generally quite modern. 

Finally, student automobile use and ownership has increased from 
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4,793 vehicles to 7,119 vehicles from 1967-68 to 1970-71: an increase 
which is 8% greater than the comparable increase in the day student 
body. 

Bus transportation has an increasingly important role in student 
and general University transportation. This study indicates that 
while the automobile share of student transportation is declining, bus 
transportation is increasing, both of which show increased numbers of 
commuters. Table III shows that there are a full-time equivalent of 
5,758 student bus riders which on a given day could theoretically peak 
to the maximum of 7,238 as shown on the bus histogram. In the severe 
cold of winter when student automobiles will not start an increase in 
bus riders does in fact happen. 

Although car pool student users have increased in numbers the 
percentage share of student transportation of this mode of travel is 
dropping at a time when the availability of student cars is high. The 
problem lies in the difficulty students encounter in making up reliable 
car pools at the time of increasing complexity in university class 
offerings and time schedules. This mode of transportation which has 
the potential of increasing car rider occupancy and decreasing parking 
demands appears as area ripe for promotional ideas. 

The number of students who are dropped off show a slight increase 
although a decreasing proportion of all students use this means of 
transportation. Possible reasons for this phenomenon may be due to the 
limited numbers of friends or relatives passing campus on their way 
downtown, etc., and to increased traffic (delays) and construction in 
the University area. 
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The student mode "other" is increasing and is believed to be 
increased use of push and power bicycles and hitch-hiking - 

Before concluding the discussion on student transportation ques- 
tionnaire results a subsequent development is presented which is 
pertinent to the results. 

It has long been the concern of the planners that changes in 
student living patterns, after completing the Transportation Question- 
naire at fall registration, might adversely affect planning. 

Thus, in the current study, a December 1st and December 30th, 
1970, address check was perfomed on 500 randomly selected student 
questionnaires to ascertain the degree of change following student 
registration. All changes to addresses that were found amounted to 6% 
of the sample; however, with respect to changes considered of major 
importance to transportation planning, the figure is reduced to 3.6%, 
In this regard some evidence exists that students who do move from 
one METS zone to another may be offset by others moving oppositely. 
It has, therefore, been concluded that a September Questionnaire for 
transportation planning is quite valid. Oddly enough, regarding,, the 
above mentioned random check on changes, 55% of address changes in- 
volved students who reported bus as their main mode of transportation, 
with auto driver mode at 33%. 

Further to information regarding changes, a second completed 
Transportation Questionnaire has been obtained from 1,300 students by 
metms of its inclusion with the second major Campus Facilities 
Questionnaire in the commuting student survey completed in March and 
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April> 1971. As a cursory examination of this additional data has been 
performed reference to it will be made where relevant. It is antici- 
pated that prior to our fall, 1971, reporting of the Campus Facilities 
Questionnaire the second Transportation. Questionnaire will be kiiy 
punched, processed and analyzed for a definitive report on the exact 
nature of changes. 

V. STUDENT RE^rURNS TO CAMPUS IN THE EVENING . 

Moving onto the socio-economic portion of the Transportation 
Questionnaire results for various reasons, commuting time, distance 
and expense being major considerations, 7.2% of those students surveyed 
return to campus in the evenings less than once per month, with another 
8.7% returning less than once a week. Based upon these initial 
figures it is therefore reasonable to conclude that at least 7.2% 
(if not more) of our student body do not fully participate and benefit 
from-*the educational, social, cultural, recreational or athletic 
activities the University has to offer in the evenings, whether through 
choice or necessity, such as are enjoyed by the majority of the students. 

With regard to information obtained from the second Transportation 
Questionnaire, however, a cursory examination of the data indicates a 
reduction (from the September reporting to March reporting) in the 
number of times students return to campus in the evenings. This will, 
no doubt, prove when analyzed that an even greater number of students 
than the 7.2% first indicated are unable to return to campus in the 
evenings . 



53 



VI. STUDENT EMPLOYMENT 

Questionnaire reevits Indicate that large measures of student 
time is given over to holding jobs for obvious financial reasons, there 
being 25.5% of those surveyed with jobs. Of the student job holders 
the mean weekly job time is 16.9 hours, while the mode time was 12 
hours per week with 725 students falling into this category. Of 
particular significance is the fact that 87.9% of the students having 
jobs arc full-time students carrying a full academic load (Reference 
Table IV). 

Table V shows the number of full-time and "part- time students 
falling into their specified hours of work situations. Also of particu- 
lar note is the fact that 75.9% of student held jobs are located off 
campus, often on the north side of Edmonton (Reference page 36), thus 
indicating a second journey to work trip on certain days for certain 
individuals and therefore, additional travel time expenditure. 

Also regarding student jobs, 47.1% of those student survey 
reported no job and 27.2% reported they didn't know yet. In this 
regard a preliminary examination of the data from the second Transpor- 
tation Questionnaire indicates a shift from those who don't know yet 
to a definite yes or no. Again a detailed analysis is anticipated by 
fall reporting. 

Despite the high level of student employment student assistance 
records 1970-71 academic year show an overall increase in applicants 
for student assistance (undergraduate plus graduate students) of 6.8% 
over 1969-70, and 26% on volume of dollar assistance. In short. 
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TABLE V 

THE COMMUTING STUDENT STUDY 1970-1971 
TIME DISTRIBUTION OF STUDENT JOBS 



WEEKLY 
JOB HOURS 


FULL-TIME 
STUDENTS 


PART-TIME 
STUDENTS 


TOTAL 
STUDENTS 


1-6 


446 


9 


455 . 


7-12 


1,878 


53 


1,931 


13 - 18 


1,053 


26 


1,079 


19 - 24 


587 


38 


625 


25' - 30 


184 


40 


224 


31 - 36 


52 


90 


142 


37 - 42 


154 


235 


389 


(43 - 98) 


32 


67 


99 


TOTAL 

Number 
Percentage 


4,386 
88.7% 


558 
11 . 37, 


4,944* 
100.0% 



*Please note this Table includes students who 
reported job hours in excess of the 4,746 
students who indicated they had jobs. 
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approximately one out of every two students In 1970-71 received govern- 
ment financial assistance In the form of loans or loans and grant. 

On the basis of the above it seems reasonable to conclude that 
as the job supply In the economy picks up student held jobs during the 
academic year will likely increase. 

VII. STUDENT CHILDREN AND CHILD CARE 

Questionnaire results show that 2,316 students In the commuting 
student survey have children, complete with the Inherent responsibilities. 
FurtheTnnore, this amounts to 12.4% of the student body In the study with 
over, half (i.e., 6.7%) of the students reporting children, having two 
or more. 

With regard to child care, questionnaire results show that 1,593 
students have pre-school children, with at least 42.3% of them employ- 
ing child care methods which call for capital outlay. Regarding student 
time, many of the child care methods employed will result in side trips 
on the way to University to drop off the children at the appropriate 
place of child care. 

VIII. STUDENT TIME PICTURE 

Table VI shows the students time and responsibility situation 
as deduced from the Student Transportation Questionnaire. The selection 
of the student time use categories has been done in a specific manner 
as follows. From the Student Transportation Questionnaire it was 
determined that the mean of the means on student week-day campus 
arrivals and departures was 8:47 a.m. and 3:57 p.m. respectively, thus 
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TABLE VI 



STUDENT TIME AND RESPONSIBILITY DISTRIBUTION 
(Questionnaire Results) 



STUDENT 
TIME USE 


STUDENTS WITHOUT 
CHILDREN AND THEIR 
JOB SITUATION 


STUDENTS WITH 
CHILDREN AND 
THEIR JOB SITUATION 


TOTAL 
STUDENTS 


Yes 
Have 
. Job 


No 


Don' t 
Know 
Yet 


Yes 

Have 

Job 


No 


Don ' t 
Know 
Yet 


41 Hours 
Per Week 
And Less 


877 


4,333 


2,806 


211 


643 


202 


9,077 


42 To 56 

Hours 
Per Week,: 


1,642 


2,667 


1,540 


281 


438 


126 


6,694 


57 Hours 
Per Week 
And More 


1,467 


583 


346 


.268 


104 


35 


2,803 


TOTAL 
STUDENTS 


3,986 


7,588 


4,692 


760 


1,185 


363 


18,574 
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generating a mean stay on campus of approximately 36^ hours per week. 
Furthermore, the mean student auto and bus journey to campus was 19.1 
minutes and 44.2 minutes respectively, which averages out to approx- 
imately 5 hours per week total travel time for commuter students 
assuming about half use bus and half use car (which is close to the 
true situation for those using mechanized means of transportation) . 
These two time elements therefore add up to 41^; hours per week which 
led to the adoption of the 41-42 hour boundary condition. 

In the case of full-time students with jobs, however, the mean 
weekly job hours were found to be 14 3/4 hours which when added to the 
previous 41^^ yields the other time division of 56 hours per week. 

In keeping with the above definition, therefore, the computers 
were programmed to calculate and add together the appropriate blocks 
of time which all students entered on their questionnaire, thus arriv- 
ing at the student distribution as shown in Table VI. Quite obviously 
students who walk to campus and students using the mode ''other" were 
included in the Table even though they were given zero for their travel 
time component. Students who use car pool and drop-off mode were, 
however, given an automobile travel time component according to their 
own travel time estimates. In conclusion, as the whole of Table VI 
is based on Monday to Friday travel time, on-campus time and weekly 
part-time job time only it is possible, _J:heref ore, to begin to 
appreciate the time life style of the University of Alberta day student 
body when all other normal human activities are imagined. 
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IX, SUMMARY OF LETTERS TO THE PARKING OFFICE 

Although this section was not part of the Student Transportation 
Questionnaire, letters received by the University Parking Office In 
September-October, 1970, appear relevant to the Commuting Student study. 
Essentially these letters represent those students who have complained 
to the Parking Office for not having received a parking permit for 
1970-71, or for having received unsuitable parking stalls. 

It Is significant to note from the summary of letters that 
student jobs and family responsibilities rate very high on the list of 
problems. Also of note is the west end Edmonton transportation problem 
which may be solved as early as the autumn of 1971 through a new bus 
service. 



LETTERS TO PARKING OFFICE - SUMMARY 



60 



1, Total Letters: 63 



2. Type: 

Dentistry - 6 

Medicine - 3 

Law - 11 

Graduates 6 

Faculty Members - 2 

Undergraduate s tudents - 8 

Unknown - 27 



3, Area : 

West end Campus Rural Southwest South Southeast Northwest 

16 1 1 5 3 4 4 



North Northeast Unknown 
10 1 18 



4, Common Complaints : 

Buses are bad - 28 

I have a difficult program - 23 

Give me specific lot - 20 

Need car for job - 15 

I have family responsibilities - 14 

Must drive wife to work - 10 

Medical reasons - 9 

I had permit before - 9 

Present lot inconvenient - 8 

Happy with any lot I can get - 8 

Other are depending on me - 8 

Must drive kid to babysitter - 4 

Need car for pool - 4 

Other have stickers — why not me? - 4 

Changed my address - 3 

Somebody over there made a mistake - 2 



SECTION III 



STAFF TRANSPORTATION QUESTIONNAIRE RESULTS 

The Faculty a,nd Staff (hereinafter referred to as staff) Transpor- 
tation Study 1970-71 has brought out many new points of use and interest 
to campus transportation planning. The essential points gained from the 
questionnaire survey are the distance between staff residence and the 
University; travel tiiae; staff travel modes and staff differences in 
mode use; reported car ownership versus car use; evening returns to 
campus and staff campus week-day arrivals and departures. These points 
will be discussed in some detail highlighting the staff transportation 
patterns • 

I. COMMUTING DISTANCES 

The Faculty and Staff Transportation Study 1970-71 similar to 
the Coninuting Student Study, has shown that staif commuting distances 
have greatly increased since the 1965-66 transportation su' v^v. For 
example, those staff in the survey commuting to the University from 
outside Edmonton city proper (rural routes 1 through 8, all provincial 
highways leading into the city, Sherwood Park and St. Albert) have 
tripled from 1965-66 to 1970-71 • 

In addition, as staff employment at the University has sub- 
stantially increased from 1965-70, established Edmonton neighborhoods 
are generating increased numbers of staff. As a farther example of 
growth, the droa in the southwest bounded by White Mud Creek, 111th 

ERiC 
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Street and 62nd Avenue, ai 1 the city limits shows a solid 366% staff 
increase in commuting. This area lies within the well defined northeast- 
southwest Edmont-on transportation corridor. 

Please note that Drawing I, Section I, shows the city distribu- 
tion of staff and student auto drivers and bus use travel modes from 
which one can ascertain the distances involved, 

II, STAFF QUESTIONNAIRE RETURN SUCCESS RATIOS 

Table I depicts the Transportation Questionnaire completion 
and return success experienced by the Institutional Research and Planning 
Office, As is shown there were 5,797 questionnaires mailed out to the 
staff, from which 3,569 were returned fully completed for a 61,6% 
overall return. 

It should be noted that full-time staff, both academic and 
non-academic, averaged a response rate of 70% while their part-time 
counterparts averaged 23%, 

III. TRAVEL MODES 

The staff transportation survey results are based on a 61,6% 
questionnaii:2 return as shown in Table I, These results, however, 
should be compared with Tables II and III to obtain the necessary 
overall staff travel picture before use of travel modes can be accurately 
discussed. Essentially since 34,6% of the full-time non-academic staff 
are missing from the survey and as they are amongst the heaviest staff 
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users of bus, this ui. a exceeds the 21.5% of full-time academic staff 
missing and their heavier use of car. The net result of Inferring a 
100% return In keeping with the actual 61.6% return Is that the auro 
driver mode decreases 2.7% and the bus mode Increases by 1.9%. Bearing 
the above Important corrective factor In mind several comments aife In 
order to highlight staff travel modes. 

Table II shows clearly that acadf^mlc full-time staff use 
auto driver and walk modes while the non-academic full-time staff use 
auto driver and bus travel modes. Of further Interest Is. that the 
latter group also use the modes walk, car pool, and drop-off fairly 
extensively. With regard to part-time staff, the academic group prefer 
auto driver while the non-academic prefer bus, with auto driver and 
walk being of quite high importance. 

The mall questionnaire numbers 7^.ry closely approximate 
the true number of non-student staff employed at the University of 
Alberta and show that the non-academic staff are nearly twice as large 
in number as the academic staff. 

Similar to the student transportation use pattern the survey 
results show that 78% of all staff stay with one mode of travel 100% 
of the time (Reference Table IV) . 

Please note the small difference in total staff number results 
f3::o:fl obtaining useful data from a small number of Incomplete question- 
naires. 

IV. AUTOMOBILE OWNERSHIP 
The following survey results for car ownership show that 2,725 
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68 

staff or 75.8% reported they owned a care However, of these only 
2,205 were used, with 1,739 and 466 used full-time and part-time 
respectively; for a full-time equivalent use of 1,978 auto drivers. 
This indicates a significant number of vehicles are not brought to 
campus every day. Concluding car ownership. Table V indicates that 
car ownership differs with employment at the University. 

V. STAFF RETURNS TO CAMPUS IN THE EVENINGS 

The following are the results obtained on' staff evening returns 
to campus • 

QUESTION 6: 

How often will you return to campus in the evenings? 

1. Less than once a month 1,163 staff or 32.6% 

2. Less than once a week 443 staff or 12.3% 

3. About once a week 648 staff or 18.0% 

4. Twice a week 492 staff or 13.7% 

5. Three times a week 258 staff or 7.2% 

6. More than three times a week 321 staff or 8.9% 

7. No Answer 258 staff or 7.2% 



TOTAL SURVEY 3,593 staff or 100.0% 



Regarding questionnaire results for return to campus in the 
evenings, Table VI clarifies the overall staff return rates. Of 
particular note here is that the acadenic staff definitely return more 
often in th^ evenings than the non-academic staff; witb. 46.2% of the 
latter group returning less than once per month. 
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VI. STAFF TIMES OF TRAVEL 

Concluding staff questionnaire results, Tables VII and VIII show 
the staff arrivals and departure times generally coinciding with 8:00 a.m 
lectures and 8:30 - 4:30 University office hours. 

Quite naturally, percentage staff arrivals and departures do 
not reach 100% for any day shown because subsequent shifts of University 
staff, such as librarians, researchers, and caretakers do not arrive or 
leave rt peak times. 
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SECTION IV 



CITY - UNIVERSITY JOINT BUS STUDY AND TRA^hSIT TRENDS 

This section of the report describes an actual field study of bu 
passengers conducted in the fall of 197G at the University of Alberta 
in addition, to pointing up a few relevant transit trends on campus. 

This portion of the report will, therefore, cover field study 
orj»;anization, bus study results, relationship to Transportation Quas- 
tionnaire results, and historical bus service pad student transit pass 
sales. 

In essence, the importance of this section of the report in 
addition to showing an increasingly important campus service, is to 
lend credibility to questionnaire results which bear close correlation 
with actual bus passenger counts, 

I. FIELD STUDY DESCRIPTION 

1. Organization 

In the fall, 1970, it was agreed between the city and University 
to share in a badly needed campus bus study for the purpose of ascer^ 
taining adequacy (i.e., the extent to which transit service is meeting 
University travel demands) of the current campus bus service. 

A small planning team was established between the city transit 
planning office and the University of Alberta, Office of Institutional 
Research and Planning and the various duties and details were split up 
equally . 
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As the idea was to count all bus passengers going into and 
coniing out of the entire University of Alberta area for a week (a 
cordon count of University area transit patronage), five counting 
stations (being parked University of Alberta trucks) were established 
as next described, and fourteen student helpers were hired to do the 
counting. In this regard the transit planners provided bus inspectors 
to instruct the students in counting bus passengers and in uniform 
recording of data prior to the study week. 

The five counting stations established were Station A in front 
of the Jubilee Auditorium on 87th Avenue, Station B east of Campus 
Towers on 87th Avenue, Statior?. C in front of the Nurses Residence on 
114th Street, Station D on the east edge of the University of Alberta 
Hospital parking lot facing 112th Street, and Station E on 83rd Avenue 
in front of the main south entrance to the University of Alberta 
Hospital. From these stations the necessary counts were taken on a 
continuous basis from 6:00 a.m. until midnight on Monday, November 23, 
and from 7;00 a.m. until 8:00 p.m. Tuesday through to Friday, November 
27, 1970, inclusive. Through passengers not getting off at the Uni- 
versity were clearly identified and eliminated from the results. 

The data sheets emanating from the study were then analyzed by 
the City Transit Planners who then supplied the University of Alberta 
with the study results. 

Of particular note, an attempt to fully isolate the University 
of Alberta Hospital bus patronage from the University of Alberta, 
partially failed and thus results do include a small number of Hospital 
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bus passengers. This is further clarified in the city letter found 
further on in this section of the report, 

2. Weather Conditions 

To set the study week into perspective the prevailing weather 
should be described. First of all, this week represented the first 
real cold snap of the 1970-71 winter when on Friday, November 27th, the 
high-low for day and night reached 9°F below zero and 19°F below zero. 
From the point of view of University trip generation this likely 
explains the relatively low traffic on a pay-day Friday. The following 
data tells the weather story with the exception of the there was 

already close to a foot of settled snow on the ground. 
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II. STUDY RESULTS 

1 . Graphical Results 

Graph I shows all inbound and outbound campus bus passengers to 
and from the greater campus area from 7:00 a.m. to 7:00 p.m. Monday to 
Friday Inclusive. The results of the bus passenger counts showing up 
to 7,500 University bus passengers per day inbound and outbound is a 
rosult remarkably close to the University of Alberta Transportation 
Questionnaire results which indicate a bus usage of 7,052 students and 
staff per day. (Assuming a 100% universe of students and staff; 6,053 
students plus 999 staff ^ 7,052 full-time equivalent people.) 

The difference in the general scale of the numbers no doubt are 
the 400 or so University of Alberta Hospital bus passengers which could 
not be identified and separated from the total head count. Note, however, 
that as 7,052 number is a full-time equivalent making up the equivalent 
of 100% bus passengers from a considerably higher number of part-time bus 
users; the number is a very good base planning number, which can of 
course be exceeded on any week-day. Because of the bimodal travelling 
habits of a portion of the University of Alberta population outbound 
bus passengers slightly exceed inbound bus passengers. Thus, it can 
be assumed that certain automobile passfengers or drop-orf mode people, 
walkers or others, change mode of transport and go home' by the bus at 
their convenience. 

liaphs II and III show peak inbound and outbound campus bus 
pass^^ngers and now prove there is a three-hour peak rather than a single 
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peak hour as previously thought. 

2. Tabular Results and Transit Planner Notes 

The following Tables I through V generated by the City Transit 
Planning Office cover in detail the results of the Bus Study. Please 
note that the Transit Planners notes, which follow, set these data 
into perspective in addition to conveying several important technical 
points emanating from the study* 

Of particular note from the Tables is the heavy use of the R]^ 
and R2 and U2 bus service and the lighter use of the U5 and bus 
service. These results were also alluded to University questionnaire 
returns and actually is shown in Drawing I, Section I, of this report. 
Because, however, there are good University population densities in the 
routh and west of the city it should be possible to attract them to 
transit use. 

3. Edmonton Transit System Letter 

Please note Mr. MacDonald's Bus Study summary letter enclosed. 

III. HISTORICAL CAMPUS BUS SERVICE 

Historical notes about the bus service indicate that since 
1961 when only 77 buses per day passed through the University of Alberta, 
the comparable nuiaber has now risen to approximately 325 buses per day 
(Reference Table III). Truly this growth in service is remarkable, and 
the future for transit appears to be very favorable. 
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NOTES CONCERNING THE TABLES AND FIGURES, 



In regard to che Cables, the passenger figures should be 
quite accurate. The other three tables concernln>; buses probably do noc 
have the same degree of accuracy. The reason Is chat the various student 
surveyors treated empty "deadhead" buses going to the garage In dtf'ecent 
manners. Some of them did not mark these buses dovm; others did To 
further compound this difficulty, some of the deadhead buses which jere 
marked down were ignored in tabulation of the figures, and others were not. 
Nevertheless, the general magnitude of buses on each route and in each time 
period can probably be compared. 



RESULT ? OF STUDY 



To date, alnost all of the effort which the Transit System 
has put Into the survey ahs gone into compilation of data. Little effort 
has yet gone into analysis. It is thus difficult to make conclusions at 
this time. What conclusions we have drawn are contained In che covering 
letter from Mr* MacDonald. Tucther work should e done in analyzing past 
peak period University transit data and u'nivfcrslty parking policy over the 
years, and it is likely that such work would reinforce statements made in 
the covering letter. 

Some findings are immediately apparent, however. These 

follow: 

1) The total number of transit passengers to the University - 
Health Sciences area is greater than had been thought. 
Transit planning statf thought the total dally volume was 
approximately 6,000 passengers in each direction. It 
appears new that the total volume is about 7,300 passengers 
in each direction. 

2) It had previously been thought in the transit planning a:^d 
City planning offices that 60% of the total transit pass- 
engers Co the University arrived during the peak hour. 
The survey sho\. r d this belief was not correct. The peak 
period is not a peak hour, but a peak two to three hours. 
It appears that 58 to 59t of the total patronage to the 
University area arrives during the peak three hours in 
Che momirg a*m, - 10 a.m.) and leaves during the peak 
Chtje hours in the atternoon (2:30 p.m. - 5:30 p.m.). 

3) Furthermore, the percentage of total transit riders arriving 
during the peak periods varies among the several transit 
routes entering the University area. "Peaking"* is most 
pronounced on the U5 (80%), U2 Lendrura (70^), R1-R2 . ^'lyte 
(62Z) , and U6 (60%). It is slightly less pronounced on 

the S6 (57%), and much less pronounced on the U2 Downtown 
(46%), and the R1-R2 Downtown (A6%) (although peak period 
loads are extremely heavy on these last two linesj. Per- 
centages are derived from Wednesday a.m. peak period loads 
as a percentage of total Wednesday loads — these figures 
just represent loadings into and out of the University aid 
and not those found on other parts of the lines. 

« 

A) The nature of the peak periods is slightly different for p 
Monday - Wednesday - Friday type day than it is for a Fu 
Thursday type day. On a Monday - Wednesday - Friday type 
day, the morning peak starts around 7:30 and ends around 
9:00 a«m. On a Tuesday - Thursday, it starts around 7:15 a.m. 
and ends around 9:30 a.m«, being longer and not quite as high 
as for a Monday - Wednesday - Friday. The reason for this 
difference is probably that classes for Monday- - Wednesday - 
Friday, are one hour in length, while those for Tuesday - 
Thursday are one and a half hours in length. 
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4 continued) 

Another difference occurs during the afternoon peak. On 
Tuesday - Thursday the number people descending upon 
the buses during the 15 minute period between 5:00 and 
5:15 p.m. Is' much larger than any other 15 minuie period 
of the afternoon peak (and the enclirc day for botn inbound 
and outbound passengers). This dramatic "poak vithin the 
peak'' Is absent on Monday - Wednesday - Friday. This 
difference may be attributed to the scheduling of labs 
ending at 5 '^^.m, on Tuesday - Thursday (these labs do not 
occur on .ond^y - Wednesday - Friday). Students leaving 
the labs probably join st It members leaving chelr jobs 
2:5 p.m. to create the massive transit flov.'s at 5 p.m. on 
Tuesday - Thursday. 

5) Aa attempt was. made to separate cransic p;issent;ers destined 
to the University Hospital and Health Sciences .■;rea from 
those destined to the University proper. Because of an 
error in establishing check points (and a temporary re- 
routing of the U6) , the U6 and southbound U2 buses were 
not included In counts of Health Sr. iences passengers, so 
that this attempt was nnt completely succesijf u l . Furchor- 
more» most of the Health Sciences Transit Pat ro r.s yfiiL-.l: 
were identified were found to bo comii.^ from or j;olng to 
Whyte Avenue points (via the ■S6 or K1-R2 V^liytu) . Huses 
coming from or going to the downtown drcpped or plL'ked up 
few passengers at Health Sciences stops. It seercs unlikely 
that downtown routes would be c.irrylng tewer Health Sciences 
bound passengers th.in Uliyte Avenue rouTes. It llius seems 
apparent that Health Sciences - bound transit patrons 
coming from norf^hern points alighted at central L'niversity 
stops and walk from there. It is not a very long walk. 

The net result of this discussion is that attempt.^ to 
Separate Health Sciences transit patrons from L'nlvetrJlty 
t'*anslt patrons failed. As It was, the following Health 
Sciences transit patrons were identified for Mond.iy: 

Inb. und Outbound 

6 a.m. - 7 a.m. 116 7 

7 a.m. - 8 p.m. 593 527 

8 p.m - 12 Midnight . 63 58 

Total 6 a.m. - 12 Midnight 772 5<»? 

These figures are probably greatly underestimated. 

6) The survey does not take into account transit passengers 
coming to the University via 109th Street transit lines 
(S1-S2 trolleys, S9 and 312 Express buses from downtown), 
andvolking from 109 Street. Probably this figure is not 
of a high magnitude but nevertheless, significant. Thus, 
total transit passengers to and from the University - Health 
Sciences area are probably grear.er than indicated in the 

t iblfcs. 



G. L. Thompson, 
Transportation Planner , 
KDMONTON TRANSIT SYSTEM. 
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Our File No. 200.05. 
May 18th, 1971. 



Mr. W. J. Williamson, 
Institutional Research and Planning, 
Room 111 University Hall, 
UNIVERSITY OF ALBERTA, 
EDMONTON, Alberta. 

Dear Mr. Willi 

The joint University - Edmonton Transit System cordon court 
of University Area transit patronage has pro aded valuable information to the 
/Transit System, and we appreciate the University's cooperation* Although the 
Transit System had kept records of peak period transit trips to and from the 
University area in the past, no all day counts had been attempted before. It 
was not clear what role transit was playing in meeting University - generated 
travel demands. One of the Purposes of the joint University - Transit cordon 
count was to find this out. 

Analysis of the cordon counts has shown that transit is in 
fact playing a much larger role in satisfying University travel demands than 
anyone had believed. Although no one knew before the cordon counts exactly 
what impact transit service had on University travel patterns, there was a 
general, implicit assumption that transit provided only a marginal service 
which was not worthy of more than token planning consideration. The results 
of the survey proved this assumption to be incorrect. 

The University currently has a day time population of approx- 
imately 25,000 people. Approximately 7,500 people, or one third of the Univ- 
ersity day-time population, travel to the University area each day 5 and approx- 
imately 7,500 people leave the University area each day by transit (probably 
the same people), resulting in 15,000 transit trips a day to and from the 
University area. When the number of University oriented people living within 
walking distance of the University area are subtracted from the day-time Univ- 
ersity area population, *it would be indicated by this survey that approximately 
50% of the remaining people travelling to the campus come by public transit. 
This is a very high mode split for transit. 

However, it must be pointed out that the Edmonton Transit System 
is carrying 7,500 people into the University area each day in the absence of any 
explicit planning provisions for transit service in the University area . The 
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University has assumed that most people would come to the University area by 
car, and elaborate preparations have been made foi auto circulation and parking 
in the University area, as well as for outside auto connection. There has 
been no similar, work done for transiu, and the ques.tion now is, how many more 
people could transit be carrying with proper planning^ 

University planning for transit should occur in several par- 
ticular areas. These include the implementation of separate two-way lanes for 
buses to increase passenger appeal, cut operating costs and delays, and expedite 
mass movement of people. They should also include the fcrmal requests of City 
Council for transit funds for improved University transit service. Such funds 
could be applied to two basic areas: 

1. Increasing the capacity on existing routes where capacity 
is nov; severely taxed (e.g. reducing headway on the R1-R2 
from 15 minutes to 10 or 7% minutes between the University 
and domitown — this improvement would reduce crowding and 
increase patronage and could enable the U2 route to aetter 
serve the Oliver high density residential area) . 

2. Extending direct transit service for the University into areas 
where direct transit service does not now exist. 



Such planning would increase the number of passengers using 
transit to reach the University area, reducing traffic in this area and the 
surrounding residential neighborhoods and making the construction of costly 
parking structures unnecessary. 

In conclusion, the joint University'' - Transit cordon count and 
study of transit traffic to the University area has proved highly valuable in 
focusing attention upon the major job transit is now accomplishing in handling 
University travel demands. It also reveals opportunities which can be made, for 
the use of transit in the future as the University increases in size. 

I would now hope that the University and the Transit System will 
extend this cooperation to implementing the improvements indicated and take ad- 
vantage of these opportunities to ease the transportation situation aroun^ the 
University. 



Yours truly, 




GLT:DLM/dg 



y j) • 'L . MacDonald ; * 
General Manager, 
EDMONTON TRANSIT SYSTEM. 



HISTORICAL CAMPUS BUS SERVICE 
NOTES OF CLARIFICATION 



77 buses per day passed through the University. 

An additional 118 S6 buses passed the University 
of Alberta Hospital as follows: west on 82 
Avenue, north on 114th Street, east on 83 Avenue, 
south on 112th Street and east on 82 Avenue. 

196 buses per day passed through the University. 

As above an additional 128 S6 buses passed the 
University of Alberta Hospital. 

1962 witnessed a considerable improvement in bus 
service to the University. 

In this year bus service to the University of 
Alberta was further improved by routing the S6 
bus northward to include the University along 
87th Avenue. 

328 buses per day passed through the University. 
Peak Hour (morning) - 30 buses. 

350 buses per day passed through the University. 
Peak Hour (7:30 ~ 8:30 a.m.) ~ 48 buses. 
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IV. HISTORICAL RECORD OF STUDENT BUS PASSES 

The following inforaation shows the historical sales record of 
bus passes to students. Of particular note regarding this record is 
the steady increase in sales since the inception of the bus pass salesj, 
and moreover the big first term jump in sales in 1970-71. 

TABLE VII 

THE COMMUTING STUDENT STUDY 

RECORD OF EDMONTON TRANSIT SYSTEM BUS PASSES SOLD TO 
UNIVERSITY OF ALBERTA STUDENTS 



ACADEMIC YEAR 


1ST TERM 
PASSES 


2ND TERM 
PASSES 


COST OF 


PASSES 


1st Term 


2nd Term 


1962/1963* 


602 


678 


$20 


$25 


1963/1964 


986 


920 


$20 


$25 


1964/1965 


1,264 


1,115 


$20 


$25 


1965/1966 


1,361 


1,181 


$20 


$25 


1966/1967 


1,486 


1,295 


$?:0 


$25 


1967/1968 


1,960 


1,649 


$30 


$32 


1968/1969 


1,924 


1,455 


$30 


$35 


1969/1970 


1,915 


1,799 


$30 


$35 


1970/1971 


2,314 


1,832 


$30 


$35 



*This year in which the sale first commenced. 



APPENDIX 



TRANSPORTATION CARD (1970-1971 ACADEMIC TERM) 




Edmonton Areo Address: 
8 13 

~T 1 ! 1 T" 



14 



I I i 



Identification No. 



~ I T" 
J L 



Surnome 

Is the obove address your porent's/guordion's oddress? 



~i 1 1 1 s r r- 

J I ! \ j. i 



18 



(I) Yes[^ (2) Noj~| 



Pleose check your principal meons of tronsportotion to compus, or if more thon one meons often used, indlcote by percentoge. 

22, 



19 

t r 

21 
3, 



Auto Driver 
Bus 



4. 

23 
5. 
24 



i Wclk 



Do you own o cor? 



Possenoer of cor thot stoys on compus 

Possenger of cor thot does not stoy on campus 

6. j J I Other, such os bicycle, motorcycle, etc. 
> 26 28 
I I Yes Year I I I j I Estimated Volue I . . !. .1 , I 



25 



Mcke/Model . 



In the oppropn'ote blonks, pjeose print the hour of ooy you would (ikefy c.rtive ond (eove compus: (please use the 2-i hour clock to 
nearest l^ hour, e.g.: 1:30 p.m. =: I3J0 hours) 

33 



Arrive on compus 



Leove compus 



Mondoy 



Tuesdoy 



50 



Wednesdoy 



51 

How often v/ill you return to compus in the evenings? 
(pleose check) 
69 



1 I 



Thursdoy 



_L 



Friday 



Soturclay 



; I 1 .1 . 



□ 



1 . Less thon once o month 

2. Less thon once o week 

3. About once o week 
Twice o week 

5. Three times a week 

6. More thon three times o week 



68 

8. Please answer both A and B regarding travel time to University 
each week day. 

(A) If you were to trovel from your residence to compus by cor, 
whot wojid the trovel time be? j 1 

Hrs. MIns. 



(B) If you were to trovel from your residence to compus by bus, 
whot would your travel time be? 1 1 

' J ! U 



Hrs. Mins. 



18 



{o) Do you (or w'll you) hove a job in odditlorr to ottending university? 1. 1 [ Yes 2. j | No 3. j ^ | Don't know yet 



(o) If the onswer to question 9 is "Yes" how mony hours per week ore you likely to work on your job? 

23 

(b) Is your job located on or off compus? \ .[ [ On compus 2. | [ Off compus 

(c) If your job is locoted off-cQrr(pus, pleose check the geogrophicol oreo where you work. 

24 



19 

r • 



Hrs. 



Centrol Business District (downtown) 



2. 



' North side of river (except downtown) A, 

25 i 1 

(q) Do you hove children? Q.; I No child 1. 1 child 2. 



Pleose check one: 



3 ciiildren 



South side of river 
Outside of Metro Edmonton 
I 2 children' 

I I more thon 3 children 



(b) If you hove pre-school children pleose indlcote who tokes core of them, 
26 

fcly L , — , — , 

MfflifflWffiHHilH ] A doy core centre 4 

I 1 I 



A ploy school/nursing school 
A fnend/rclQtive 



5.L 
6., 



Wife/husbond 
Other 



FACULTY AND STAFF TRANSPORTATION FORM 1970-71 



1 — I — r 

-J I L 



Edmonton Areo Address: 



}. Please indicate with a check in the appropriate square the nature of your employment 
with the University of Alberta 

Full- 1 ime P art- 1 ime 

Staff Staff 



Academic Staff 



Non-Academic Staff 



4. Pleose check your principol meons of tronsportotion to compus, or if more thon one meons often used, indicote by percentoge. 
l.| ' I Auto Driver 4, | I J Possenger of cor thot stoys on compus — (cor pool) 

~| Possenger of cor that does not stoy on compus 
Other, such os bicycle, motorcycle, etc 



Auto Driver 

Bus 

Wolk 



5. [ 

6. [ 



5 a Do you own o cor? 



□ 



Yes 



No 



6. How often will you return to compus in the evenings? 
(pleose check) 

I 1 . Less thon once o month 

[ 2. Less thon ones o week 

I 3. About once o week 

I 4. Twice o week 

I 5. Three times o week 

[ 6. More thon three times o week 



Pleose ontwer both A ond. B regarding travel time to University 
each week day. 

(A) If you were to trovel from your residence to compus by cor, 
whot would the trovel tii-ne be? i ^ 1 

I J \ I I 

Hrs. MIns. 



(6) If you were to trovel from your residence to compus by bus, 
whot would your trovel time be? 



I 



1 



Hrs. Mins. 



8» In the opproprlote blonks, please print the hour of doy you would likely orrive ond leove compus: (pleose use the 24 hour clock to 
neorest Vi hour, e.g.: 1:30 p.m. = 1330 hours) 



ERLC 





Mondoy 


Tuesdoy 


Wednesdoy 


Thursdoy 


Fridoy 


Soturdoy 


Arrive or) compus 


_ 1 1 1 


J 1 1 


^1 , 


, 1 1 


1 1 1 


1 1 1 


Leove compus 


1 .1 1 


1 1 1 


1 1 1 


, i 1 


, 1 , 


> 1 i 



